Introduction
Collagenous gastritis is a rare entity characterized by the deposition of a sub-epithelial collagen band thicker than 10 µm with an infiltration of inflammatory mononuclear cells in the lamina propria. [1] [2] [3] The first report, published in 1989 by Colletti and Trainer, presented a 15-year-old girl with recurrent abdominal pain and gastrointestinal bleeding who was found to have patchy chronic active gastritis with a sub-epithelial thickened band of collagen on biopsy. 4 To date there have been fewer than 100 cases of collagenous gastritis reported in the literature, with most cases occurring in the pediatric population. 5 Lagorce-Pages and colleagues described two distinct clinicopathologic patterns and presentation: (1) children or young adults presenting with epigastric pain and severe chronic anemia from upper gastrointestinal bleeding with disease limited to gastric mucosa and without colonic involvement; and (2) older adults presenting with chronic watery diarrhea found to have both collagenous gastritis and collagenous colitis, with the clinical presentation reflecting the area of involved gastrointestinal tract. 1 In this report, we present a rare case of collagenous gastritis occurring in an elderly woman presenting with abdominal pain.
Case presentation
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One month following initial gastrointestinal evaluation the patient was admitted for several days of diffuse, crampy abdominal pain, worse with food. Physical examination revealed a diffusely tender abdomen in all quadrants with guarding but no rebound. Laboratory values were unremarkable except for a mild microcytic hypochromic anemia (hemoglobin, 11.4 g/dl, MCV 77.5 fl, MCH 23.4 pg). A CT scan of her abdomen and pelvis showed diffuse gastric wall thickening suggestive of gastritis. Subsequently, she underwent an esophagogastroduodenoscopy that revealed diffuse severe inflammation, friability and granularity around the entire examined stomach (Figure 1 ). Histologic examination with hematoxylin and eosin staining revealed collagenous gastritis characterized by active chronic inflammation with sub-epithelial collagen deposition and erosion (Figures 2 and 3) . The patient was diagnosed with collagenous gastritis. Celiac sprue serology including antigliadin, antitissue transglutaminase and antiendomysial antibodies were negative. Warthin Starry stain was negative for Helicobacter pylori.
After several days without a response to pantoprazole 40 mg twice a day and sucralfate 1 g orally four times a day, the patient was started on methylprednisolone 20 mg IV every 12 h for 4 days, with rapid improvement of her complaints. At discharge, she was transitioned to a prednisone for a total of 40 mg daily, followed by a taper for 2.5 months. At 6-month follow up the patient reported a marked improvement in appetite, with resolution of her abdominal pain. She was tolerating an oral diet and had gained 6.8 kg (15 lb). A repeat endoscopy revealed a grossly normal stomach and duodenum (Figure 4) . Repeat biopsies were normal. Written informed consent for patient information and images to be published was provided by the patietns' legally authorized representative.
Discussion
Collagenous gastroenteritides encompass a broad subset of presentations, the best defined and studied being collagenous colitis, first described by Lindstrom in 1976. 6 He described a case of a 48-year-old woman who presented with chronic diarrhea, normal endoscopic findings but with sub-epithelial collagen deposition on rectal biopsy. 6 Since then, numerous case reports and case series of collagenous colitis have been published, helping us better understand its pathogenesis and clinical and histologic features, with recent studies suggesting that collagenous colitis is a relatively common cause of chronic diarrhea in adults. 3, 7, 8 Collagenous gastritis appears to be a far rarer entity. Patients with collagenous gastritis are generally children or young adults, with anemia and abdominal pain as the most common presentation. There is a predilection for women in all age group to have collagenous gastritis. 5 The pathogenesis of this inflammatory process remains unknown. Adult collagenous gastritis may be associated with immune diseases such as lymphocytic gastritis, Sjogren syndrome, celiac disease and ulcerative colitis, suggesting that it may be a marker of a more extensive inflammatory disorder of the gastrointestinal tract in some cases. 2, 9, 10 Rubio-Tapia and colleagues noted that olmesartan, an angiotensin II receptor antagonist used for hypertension, may be associated with a severe form of sprue-like enteropathy, when there was a marked weight gain in patients and a histologic improvement of the mucosa after discontinuation of olmesartan in all patients, including seven patients with collagenous gastritis. 11 Our patient presented at an advanced age with a presentation more typical among younger cases.
Since a colonoscopy was not clinically indicated, we cannot be certain whether there was any lower gastrointestinal involvement more common in older patients. Even if there was some undiagnosed collagenous colitis, the clinical presentation was still highly unusual for a geriatric case.
Collagenous gastritis is a histologic diagnosis. The endoscopic nodular and erythematous mucosal appearance is common in both adult and pediatric disease, although patients may have grossly normal appearing mucosa. 2, 5 The hallmark findings are plasma cell and lymphocytic infiltration of superficial and deep mucosa with thickened sub-epithelial collagen deposition greater than 10 μm along with entrapping dilated capillaries, usually more prevalent in the gastric body in pediatric patients and the antrum in adults. 2, 3, 12 Kamimura and colleagues demonstrated that in collagenous gastritis, it is not the collagen deposition that causes the typical nodular appearance, but rather the glandular atrophy and collagen deposition caused by an uneven inflammation in the surrounding depressed mucosa. 13 Collagenous colitis, in contrast, has more of an even distribution of inflammation throughout the mucosa, and as such changes seen are more homogeneous. 13, 14 Specific therapy has not been well-established, and its prognosis and potential for endoscopic or histological resolution remains unclear. Collagen often persists for years, but may resolve histologically in a minority of patients. Lagorce-Pages and colleagues reported a complete absence of collagen deposit on repeat biopsy in a 40-year-old female treated with steroid. 1 However, in most reports, collagen deposits remain unchanged or become thicker as a result of continued inflammation. 13, 14 Antisecretary agents including proton-pump inhibitor and H2-receptor antagonists, steroids, iron supplementation, sucralfate, misoprostol, 5-aminosalicylate and gluten-free diet have previously been attempted, with limited success. 1, [14] [15] [16] [17] [18] Our patient fortunately experienced a total and rapid resolution of symptoms with steroid treatment superimposed upon a brief, apparently unsuccessful course of proton-pump inhibitor and sucralfate. The dose, tapering and duration of corticosteroid therapy was modeled on use for other inflammatory bowel diseases. While anecdotal, the success of this regimen may offer a reasonable starting point for treatment of similar cases. 
Conclusion
Little is known about collagenous gastritis and its pathophysiology. There has not been a randomized control clinical trial to better allow us to understand its pathogenesis because of its rarity. The majority of descriptions in the literature are single-case reports, resulting in a lack of meaningful analysis on this curious conundrum. Future longitudinal studies are needed to investigate this pathophysiological distinctiveness. We believed we have described a rare case of collagenous gastritis that has sustained rapid symptom resolution after the use of steroids.
Funding
The author(s) received no financial support for the research, authorship, and/or publication of this article.
